1. Introduction
===============

Health care providers have long wished to access patients' information for more effective diagnosis and treatment. The rapid growth of information and communication technology (ICT) has a tremendous impact on life, communications and businesses, so that it has led individuals, organizations and governments intentionally or unintentionally, to the optimal use of existing information technology ([@b1-epj-09-3862]--[@b3-epj-09-3862]). However, although the improvement of information technology in the health care sector has been impressive, due to the nature of health organizations and other economic features and expectations of patients, compared with customers of other businesses, the development and the use of information technology has been insufficient ([@b4-epj-09-3862]). The Use of ICT in providing health services as an E-health issue is very broad, and includes various activities related to the use of Internet technology and ecommerce infrastructure for the purpose of facilitating the delivery of health services ([@b5-epj-09-3862]). The Internet has many advantages, including interaction and easy access to information and resources, which improves the quality of the service and speeds up the treatment. That makes it a new source of free dissemination of health information and a step further towards an information revolution. Over time, the use of the Internet as a primary source of health advice and information, has increased ([@b2-epj-09-3862], [@b6-epj-09-3862]--[@b9-epj-09-3862]). In order to facilitate access to online sources, some health care organizations have created patient portals ([@b10-epj-09-3862]). According to Osborne and colleagues, the secure Internet-based operating system called patients portals means that patients are able to see their personal health information, as well as some portals which allow two-way communication between the patients and the health care providers through messages, and patients are now able to schedule medical appointments and complete re-applications for the drugs ([@b11-epj-09-3862]). In the first practical steps to benefit from these advantages, IT users are required to initially accept the use of technology ([@b12-epj-09-3862]). However, issues related to the acceptance have become so important, coextensive with the increasing influence of the use of information technology in the health care sector ([@b13-epj-09-3862]). Implemented IT projects in the health sector have shown that acceptance in the final users is a major cause of the success of software projects ([@b14-epj-09-3862]). Therefore, understanding the factors that influence the acceptance of information technology will not only be effective, in the design of information systems but also be more efficient in the evaluation, the procedures and the implementation of this technology ([@b14-epj-09-3862], [@b15-epj-09-3862]). Thus, studying the acceptance of information technology in organizations, can reveal the hidden and affecting factors in better acceptance of technology and reduce the costs. Although several studies have evaluated the behavior and attitude of the users towards the use of new technology from different perspectives, in developing countries there are the lack of studies and efficient tools to evaluate the acceptance of the technology by patients ([@b16-epj-09-3862]--[@b19-epj-09-3862]). Another limitation of previous studies was the selection of doctors and health care organizations as a target group, that practically important factors such as cost, usage and the ability to use technology from the perspective of the patients, were not considered ([@b16-epj-09-3862]--[@b19-epj-09-3862]). To evaluate the different factors that determine individual people's intention to accept the new technology, different models based on the target groups' social psychology have been studied in different institutional environments by the researchers ([@b20-epj-09-3862]--[@b23-epj-09-3862]). However, the most notable model has been introduced as 'Unified Theory of Acceptance and Use of Technology (UTAUT)', by Venkatesh and colleagues in 2003. This model was extracted from the eight previous theoretical models that includes theory of reasoned action (TRA), Social Cognitive Theory (SCT), technology acceptance model (TAM), theory of planned behavior (TPB), motivational model, model of PC utilization (MPCU, Combined TAM and TPB (C-TAM-TPB) and innovation diffusion theory (IDT. ([@b3-epj-09-3862], [@b20-epj-09-3862]) The UTAUT model is used to voluntarily determine the acceptance and use of technology. This model was completed and developed in 2012 by Prof. Venkatesh and colleagues as Unified Theory of Acceptance and Use of Technology. The aim of their study was implication of the 'Unified Theory of Acceptance and Use of Technology in other areas based on the users, with identifying the three key structures, and changing some relations of the original concepts of UTAUT and introducing the new relationships and the Unified Theory of Acceptance and Use of Technology ([@b24-epj-09-3862]). Firstly, in the IT research and users' behavior, the importance of the various structures related to hedonic motivations in the products and services and using technology was discovered ([@b25-epj-09-3862]--[@b27-epj-09-3862]). Second, in the field of providing technology to the consumer (individual) contrary to work in an organization, users have to pay for using technology that affects the decision making in technology acceptance individually ([@b25-epj-09-3862], [@b27-epj-09-3862], [@b28-epj-09-3862]). Third, the accession of habit is considered as UTAUT primary factor driving behavior ([@b29-epj-09-3862]--[@b31-epj-09-3862]) and has direct effect on the acceptance or use of the technology. Therefore, in addition to the four common variables (expected performance, Effort Expectancy, Social Influence and facilitating conditions) with UTAUT, three key variables of hedonic motivation, price value and habit, as independent variables, were added to UTAUT model ([@b24-epj-09-3862]). By reviewing the literature related to the theories and effective models of technology acceptance, focusing on UTAUT and UTAUT2 models, this result can be deduced that Venkatesh only examined and investigated the Unified Theory of Acceptance and Use of Technology from the psychological point of view while, in other models such as "the measure of success of information systems", another factor named usability to use the information technology has been pointed out ([@b32-epj-09-3862]). The Measures of Success Information Systems 2013 model, was introduced by Monem and her colleagues, based on DeLone and McLean (1992--2003), to study and development of measuring the success rate of information systems in 2013. Moreover, after evaluating the previous success models, they found that the user's role in the success of an information system had been overlooked when the system is mandatory. User's roles include user participation, user involvement and user engagement, which are influential in the success of information systems. "User participation" is defined as observable behavior of users in the process of developing an information system. "User's involvement" is considered as public attitude or state of mind of the user and "user engagement" is a set of behaviors and attitudes towards the information systems. On the other hand, in some studies it has proven that problems of usability are one of the most important negative factors affecting the acceptance ([@b33-epj-09-3862], [@b34-epj-09-3862]) and effectiveness of the ([@b35-epj-09-3862]--[@b37-epj-09-3862]) applications. The usability is one of the features of the product that affects the quality of software, and has been recognized as a most important aspect of software quality ([@b38-epj-09-3862]). The usability can be defined in a wide range as the capacity of a system that allows users to perform their duties safely, effectively, efficiently and enjoyably ([@b39-epj-09-3862], [@b40-epj-09-3862]). According to the ISO 9126, usability is "the ability of a software product in respect of understanding to learn and use, and is engaging for users when it is applied in a concrete situation" ([@b41-epj-09-3862]). This model is recognized as standard for quality evaluation features and instructions for using the software. This kind of quality model, first released in 1991, has been modified over ten years by ISO software engineers. This international standard defined the quality of software in six broad categories of functionality features, reliability, usability, maintainability, portability and efficacy, and is classified in four understandable dimensions of understandability, learnability and attractiveness. Therefore, in the proposed model, hedonic motivation, price value and habit of the UTAUT2, usability and ability, the technology of the Monem and colleagues' model and the applicability of the ISO 9126 model were used. The aim of this study is to develop "THE UNIFIED THEORY OF ACCEPTANCE AND USE OF TECHNOLOGY 2" (UTAUT2) and the use of measuring tools and measurement factors in clinical laboratories in accepting electronic portals. In preliminary study it was found that among 188 clinical laboratories in Fars province, just 20 of them have a website to deliver electronic services while none of the patients use of predicted services. This is the main promoter to encourage authors to conduct this research on the measure of acceptance of the medical laboratory website in Shiraz, Fars, Iran. Finally, this paper reviews the literature related to measurement models to introduce the researcher's considered conceptual model and then, the research method and the results are presented and discussed.

2. Material and Methods
=======================

2.1. Research design and sampling
---------------------------------

This was a cross-sectional study that was conducted in August 2015. A sample of patients who had come to public (Faghihi and Ali Asghar) and private (Daneshbod and Laboratory of Oil Company) laboratories in Shiraz (Iran) were interviewed via the questionnaire. At least one previous use of electronical services of these laboratories was considered as inclusion criteria. The sample size was determined as126 patients based on the findings of the pilot study, and assuming the 1-β=80%, α=0.05 and r=0.224, by considering the risk of non-compliance in completing the questionnaire or incomplete questionnaires, 170 patients were selected, and questionnaires were distributed among them. For sampling, stratified sampling method proportional to size was used to determine the number of cases in each center and also convenience sampling method, to select the patients using portals and the questionnaires in each center.

2.2. Questionnaires, validity and reliability
---------------------------------------------

The questionnaire of our study consisted of two parts: demographic and the model's constructs questions. Demographic questions included age, sex, education, etc. The constructs questions of the model were habit, hedonic motivation, price value, ability to use information technology, usability, behavioral intention and use, and each construct was evaluated via indices or questions, as presented in the table. Five choices for each point of the Likert scale for scoring of the questions were as follows. Strongly agree=5, agree=4, mean =3, disagree=2, strongly disagree=1. After designing the questionnaire and confirming its validity by a panel of experts, a total of 30 patients using laboratory portals in Shiraz were selected randomly, while the reliability of the questionnaire was measured and evaluated by Cronbach's alpha α in IBM© SPSS© Statistics version 20 (IBM© Corp., Armonk, NY, USA).

2.3. Data collection and statistical analysis
---------------------------------------------

Data was gathered from 170 patients who at least one time, used the electronic lab services in public and private laboratories in Shiraz city in August 2015. The patients were selected randomly, and after the oral consent of patients, they were interviewed with the questionnaire. In this study, the structural equation modeling approach and partial least squares fit of the model was used to test the hypothesis. PLS approach is based on the variance compared to the same techniques, as confirmatory, Amos structural equation requires fewer conditions ([@b42-epj-09-3862]). For example, in contrast to LISREL, PLS path modeling is more suitable for real applications. Particularly when models are more complex or the distribution of data is not-normal, the use of this approach would be more appropriate ([@b43-epj-09-3862]). The main advantage of PLS modeling compared to LISREL is that a smaller number of samples are required ([@b44-epj-09-3862]). In the PLS method, validity of the model in three dimensions of evaluation of measurement model, evaluation of the structural model and the overall evaluation of the model will be conducted. For the measurement of reliability indices (Cronbach's alpha, combined reliability), convergent validity (mean-variance approach developed (AVE)) and validity divergent (Fornell and Larcker) were used. For the structural model, coefficient t-values and R2 were used. In the overall assessment, measure of GOF test model was used. Cronbach's alpha and composite reliability according to numbers reported in [Table 1](#t1-epj-09-3862){ref-type="table"}, all structures that are the structural model of this research have good reliability. Two criteria of Cronbach's alpha and composite reliability were used for the reliability of the structures. Optimal for the high Cronbach's alpha is 0.7 and 0.8 for composite reliability, and up to the 0.7 is acceptable ([@b45-epj-09-3862], [@b46-epj-09-3862]). Validity is measured in two ways using convergent and divergent methods. In the convergent validity of the scale, the AVE is used to its optimum level higher than 5.0 for each listed variable. Regarding divergent validity as a complementary concept and Fornell-Larcker and testing criteria outlined transverse loads are its two criteria. Fornell-Larcker claim that divergent validity is at an acceptable level when the AVE for each structure is more than the shared variance between that structure and other structures (squared correlation coefficient between the structures) ([@b45-epj-09-3862]). After measuring the validity and reliability of the model, the determined structural model was evaluated by the relationship between latent variables. Therefore, the path and the amount of variance explained (R2) endogenous variables (dependent) were studied. The greater amount of the R2 value for endogenous structural model is indicative of a better fitting model. China (1998), introduced the three amounts of 0.19, 0.33, 0.67 as the basis for the values flow, medium, and strong R2 ([@b47-epj-09-3862]). So, weak, medium and strong and fitness of the structural model is determined by R2 standard. Overall, the model includes both the measurement model and structural model which, by its approval evaluation of the model is complete. In PLS software, fitness of the model is obtained from the Houston and colleagues model formula. The value model must be greater than 0.36. So that GOF is indicative of the mean shared amount of any structure, as well as the average values of R Squares structures endogenous model ([@b45-epj-09-3862]).

2.4. Research ethics
--------------------

The ethic committee of Shiraz University of Medical Sciences approved the research proposal. Also, we provided all necessary information to participants and their oral consent was obtained.

3. Results
==========

Cronbach's alpha in this study was calculated and high value of 0.911 was obtained for all alpha values for all questions, so none of the questions were removed. Based on the results, 113 of the users (66.5%) were women, 57 users (33.5%) were males, most age groups belonging to the age group under 30 years. Regarding Cronbach's alpha, all the structures of the structural models of this research have desirable reliability. Also, [Table 2](#t2-epj-09-3862){ref-type="table"} shows that all variables have had a good convergent and divergent validity. After the measurement of the validity and reliability of the model, the determined structural model was evaluated by the relationship between the latent (invisible) variables. The value of calculated R2 in this study, for the variable "behavioral intention", was 0.592 and for the " use behavior ", was 0.072 which indicates that in this study, we could measure the "behavioral intention with power of, 0.592 and" behavior use "of 0.072. Also, good of fitness (GOF) was 0.472, which is approved as the desirable fitting of the overall model. According to the results, hypotheses were tested and the results are presented in [Table 3](#t3-epj-09-3862){ref-type="table"}.

4. Discussion
=============

Briefly, the finding of this study that was aimed to develop "Unified Theory of Acceptance and Use of Technology by using two variables "usability" and "user experience" in case of medical laboratories electronic portals use, shows the influence of "hedonic motivation" on the "behavioral intention" which is consistent with studies of Venkatesh ([@b24-epj-09-3862]) and Rodriguez ([@b48-epj-09-3862]). It means that, if consumer's experience of using technology is enjoyable, the use of technology will be repeated ([@b49-epj-09-3862], [@b53-epj-09-3862]). The second finding is the influence of "price value" on the "behavioral intention", while this one is consistent with the studies of Venkatesh and colleagues ([@b24-epj-09-3862]), and Rodriguez ([@b48-epj-09-3862]) and Yang ([@b50-epj-09-3862]). So, by realizing the benefits of technology more than the cost, it could have a positive impact on the intended use of the technology ([@b24-epj-09-3862]). The cost has an important role as a stimulus for intent to use. This means that more cost savings or the ability to obtain a better product or service in exchange for the cost and benefits perceived by the customer, can have an impact on the intended use of the technology ([@b24-epj-09-3862]). The effect of "habit" was also confirmed on the "intent to treat" by Venkatesh ([@b24-epj-09-3862]), Rodriguez ([@b48-epj-09-3862]), Lewis ([@b51-epj-09-3862]) and Keith ([@b52-epj-09-3862]). Further result is the effect of "usability" on the "behavioral intention". The usability as a set of product's features affects the quality of a software system, and is known as the most important aspect of software quality ([@b38-epj-09-3862]). Thus, applicability in the wide range can be defined as capacity of a system that allows users to perform their duties safely, effectively, efficiently and enjoyably ([@b39-epj-09-3862], [@b40-epj-09-3862]). According to the findings of the current study, there is a significant relationship between the "usability" and "behavior". According to Jakob Nielsen, usability for web users is very important and if users have problems in using the website; they will leave ([@b53-epj-09-3862]). So, usability is a feature in the portal which can affect the use of the portals. The last outcome of this study is, confirming the relationship between the "behavioral intentions" and the "usage behavior" which is consistent with the findings of the Venkatesh et al. ([@b24-epj-09-3862]), Rodriguez et al. ([@b48-epj-09-3862]), Cheng et al. ([@b54-epj-09-3862]). Lewis et al. ([@b51-epj-09-3862]) and Raman et al. ([@b55-epj-09-3862]), and according to this relationship, we can concluded that intentions to use the technology can lead to the use of it.

5. Conclusions
==============

The implementation of new information technology in the health care organizations, for their benefits is growing, while an important requirement for the successful implementation of information technology is its acceptance by their users. So, it is necessary to evaluate the factors affecting users' acceptance. The results of this study show that the structures "price value", "hedonic motivation", "habit" and "usability" have positive and significant impact on the "behavioral intention". The structures of "usability" and "behavioral intention" have positive and significant impact on the "Use Behavior". Therefore, managers and administrators should enhance the intention of using lab portals in patients that leads to making "price value", "hedonic motivation", "habit" and "usability or user experience" in the portal. Based on the findings of this study, it is suggested that patients and users should be aware of the advantages of the portals through advertising, because it increases the patient's perception of the benefits of receiving services through the portal, and reduces their tendency to get the results of their lab testing personally, and this creates added value for them. For hedonic motivation and usability, portals should be designed attractively with regard to color, font, and in addition, with the documentation related to easy learning, the use of portals for patients and consumers should be available.
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###### 

Composite reliability of all values of independent and dependent variables.

  Structures                      CPR     Cronbach's alpha
  ------------------------------- ------- ------------------
  Price value                     0.846   0.764
  Habit                           0.865   0.790
  Hedonic motivation              0.865   0.809
  Usability                       0.900   0.867
  The ability to use technology   0.886   0.921
  Behavioral intention            0.924   0.891
  Use Behavior                    1       1

###### 

Results of Fornell - Larcker (Fornell - Larcker Criterion) developed and mean-variance (AVE) indices

                                  AVE     Price value   Habit       Hedonic motivation   Usability   The ability to use technology   Behavioral intention   Use
  ------------------------------- ------- ------------- ----------- -------------------- ----------- ------------------------------- ---------------------- -------
  Price value                     0.680   **0.824**                                                                                                         
  Habit                           0.619   0.561         **0.786**                                                                                           
  Hedonic motivation              0.567   0.527         0.540       **0.752**                                                                               
  Usability                       0.601   0.327         0.405       0.546                **0.658**                                                          
  The ability to use technology   0.725   −0.026        −0.072      0.099                0.112       0.724                                                  
  Behavioral intention            0.757   0.531         0.538       0.673                0.619       0.124                           **0.880**              
  Use Behavior                    1       0.042         0.142       0.121                0.230       0.068                           0.619                  **1**

###### 

Result of examining the hypotheses

  Hypothesis   Path coefficient                                                                                                                                                                         t-value   Result   
  ------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------- -------- --------------
  H1           Between the score of "hedonic motivation" with the score of "Behavioral intention" patients in the use of electronic portals and private clinical laboratories in Shiraz                 0.180     4.46     Not rejected
  H2           Between the score of "price value" by the score of "Behavioral intention" patients in the use of electronic portals and private clinical laboratories in Shiraz                          0.320     2.77     Not rejected
  H3           Between the score of "habit" with a score of "Behavioral intention" patients in the use of electronic portals and private clinical laboratories in Shiraz.                               0.139     .1.99    Not rejected
  H4           Between the score of "habit" with a score of "Use Behavior" in public and private clinical laboratories using electronic patient portals.                                                0.118     1.59     Rejected
  H5           Between the score of "The ability to use the technology" with a score of "Behavioral intention" patients in the use of electronic portals and private clinical laboratories in Shiraz.   0.072     1.73     Rejected
  H6           Between the score of "The ability to use the technology" with a score of "Use Behavior" in public and private clinical laboratories using electronic patient portals.                    −0.006    0.14     Rejected
  H7           Between the score of "user experience" with a score of "" Behavioral intention" patients in the use of electronic portals and private clinical laboratories in Shiraz.                   0.321     5.52     Not rejected
  H8           Between the score of "user experience" with a score of "Use Behavior" in public and private clinical laboratories using electronic patient portals.                                      0.249−    3.45     Not rejected
  H9           Between the score of "Behavioral intention" with a score of "Use Behavior" in public and private clinical laboratories using electronic patient portals.                                 −0.174    2.03     Not rejected
